Abstract Uretero-ileal anastomotic stricture is a potentially serious late complication after ileal conduit formation, with a reported incidence of 3-9%. The standard management technique is open surgical revision of the anastomosis with reimplantation of the affected ureter. This is technically challenging and has potential significant morbidity for the patient. Advances in endourological techniques now offer a variety of less-invasive treatment options, like balloon dilatation or laser ureterotomy followed by stent insertion. What happens when such open and minimally invasive techniques fail? Recently, using a combined antegrade and retrograde approach, we inserted a novel, semi-permanent, dual-expansion thermo-expandable metallic alloy stent across a recurrent ileal-ureteric stricture. We describe the technique and potential advantages of this minimally invasive method. This minimally invasive treatment option is of interest, as in contrast to other stents, it does not require routine change, and is resistant to corrosion and urothelial ingrowth, hence ensuring ease of exchange or removal if required.
Introduction
Uretero-ileal anastomotic stricture is a potentially serious complication after ileal conduit formation, with a reported incidence of 3-9% [1] [2] [3] . The standard treatment for uretero-ileal strictures in ileal conduits is open revision with reimplantation of the ureter [4, 5] . Endourological approaches offer minimally invasive options with potentially less patient morbidity [6] . Dilatation of strictures with semi-rigid serial dilators, balloon dilatation, AcuciseÒ cutting balloon (Applied Medical Resources Corp., Laguna Hills, CA) endoureterotomy or laser ureterotomy are examples, but they are associated with a high stricture recurrence rate [5, [7] [8] [9] [10] .
In patients at high medical risk, and those who have had failed revisions, but also in those who have failed minimally invasive procedures, placing a conventional ureteric JJ stent remains an option. However, these patients have to undergo 3-6 monthly stent exchanges, and JJ stents are also often poorly tolerated and have significant morbidity [11] .
The MemokathÒ 051 (PNN Medical, Copenhagen, Denmark) stent has recently been shown to be an attractive long-term and cost-effective minimally invasive option for both benign and malignant ureteric strictures [12] . It is resistant to urothelial ingrowth and corrosion [13] [14] [15] [16] , and therefore seems to be a good option for treating such strictures, although its use in uretero-ileal anastomotic strictures has not been reported to date.
Technique
Under general anaesthesia, the patient is placed supine as for percutaneous nephrolithotomy (PCNL), with a 10-15°tilt of the ipsilateral trunk. Percutaneous renal access is obtained by standard PCNL techniques, and a nephrostogram taken to confirm the position and length of the stricture (Fig. 1) . A guidewire is inserted via the percutaneous tract through the stricture and externalised through the conduit using the flexible cystoscope, leaving a 'through and through wire'. This wire is exchanged for a stiffer wire, over which the anastomotic stricture is then balloon-dilated. A second guidewire is inserted through the stricture serving as a 'safety wire' (Fig. 2) . The first 'working wire' is then used to guide the insertion system for the Memokath. If needed, slight traction on both ends can increase the rigidity and allow for increased radial force to pass the stricture with endoscopic instruments and devices. By flushing the thermolabile stent with hot sterile water, both ends expand, anchoring the stent proximally and distally of the stricture. A contrast-medium view confirms the position of the stent (Fig. 3) . The dual-expansion version of the Memokath was used to reduce the risk of proximal migration of the stent into the dilated ureter above the stricture.
Discussion
Permanent or at least long-term stent placement seems to be an attractive option in such patients, where other endourological approaches, such as dilatation of the strictures with semi-rigid serial dilators, balloon dilatation, cutting balloon endoureterotomy or ureterotomy, have failed, and where open revision is technically complicated or would put the patient at risk. Several metallic stents have been introduced for this purpose.
The metallic ureteric ResonanceÒ stent (Cook Urological, Spencer IN, USA), can remain in situ for 12 months before needing an exchange. This stent was recently investigated for treating uretero-ileal anastomotic strictures, but the results were inconsistent and a high migration rate was reported [4, 17] .
Other metallic stents, like the self-expanding mesh stents, have shown encouraging short-term but disappointing longterm success rates. The main drawback is their often heavy urothelial in-and over-growth, leading to obstruction and making repositioning or removal impossible [18, 19] .
A newer stent, the Memokath 051, was recently shown to be an attractive long-term and cost-effective minimally invasive management option for both benign and malignant ureteric strictures, and a durable minimally invasive alternative to JJ stents or reconstructive surgery [12] . This stent is composed of a thermo-expandable nickel-titanium alloy; it has a shaft diameter of 10.5 F and its fluted ends expands to 20 F. The stent is available in various lengths, from 30 to 200 mm. Its spiral structure, which can adapt to the curves of the ureter, prevents ischaemic lesions of the ureter by avoiding outward pressure. At the same time the tight coils prevent urothelial in-growth, and its titanium component makes it resistant to corrosion and allows exchange if necessary [13] [14] [15] [16] .
The patient reported here had undergone cystectomy for a non-oncological indication. However, tumour as a reason for anastomotic strictures in ileal conduits is a possibility, albeit mostly after tumour cystectomy [20] . We excluded a malignancy by endoscopic inspection of the stricture and a 'conduit-gram'.
The use of the Memokath 051Ò in uretero-ileal anastomotic strictures has not been reported to date, and is challenging due to the difficult access to the stricture. An often awkward access angle can be overcome by using the described technique of a 'through-and-through' guidewire, which allows the system to be straightened when pulled. This will allow the stent to be inserted using the usual standard technique.
We used the dual-expansion version of the stent to reduce the risk of proximal migration of the stent, as the ureter above the stricture was significantly dilated. Once the stent was in the desired position, 60°C warm sterile water was instilled and the full expansion of both ends could be visualized in real time by image-intensifier screening. A final contrast-medium study confirmed the correct stent position and decompression of the upper urinary tract.
